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(54) Title: ANTIVIRAL COMPOUNDS 




(57) Abstract 

Compounds of formula (I) or a pharmaceuti- 
cal^ acceptable salt thereof, in which R, repres- 
ents an aliphatic hydrocarbyl group; Ar repres- 
ents a substituted or unsubstituted aromatic nuc- 
leus- X represents -SO r or -CO- and R 2 and R 3 
which may be identical or different represent 
moieties of formula (a), (b), (c). (d), (e), (0, (g), 
(h) or (i), wherein B represents the residue of a 
nucleoside base of formula (A), (G), (C), (H) or 
CO, provided that when R 2 and Rj both represent 
an unsubstituted moiety of formula (a), B repres- 
ents the residue of a nucleoside base which is of 
formula (A), (G), (C) or (H) are of value for their 
antiviral activity. 
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ANTIVIRAI rnuon m r 

t-i:;: to : nt,v,ra, <°~ - »» 

WMlst the antiviral com pound az1doth, ml d1ne (AZT) , s used 
"nle.ll, to conbat the Hu.an ^deficiency Virus (HIV) it 
suffers fro. drawbacks, for exarcple. toxicity to bin, 
cells., ^pounds have now been found which offer L 
reduction in such toxicity. thf Pr0n,,$e of 

foJuTor'l" ha' Pr6Sent ,nVent, ° n C ° mPr,SeS 4 ™ of 
Jochlorlde,; Phar —"^ — b,e salt thereof t 

R ) XArOP(OR 2 )(OR 3 ), 



i 2 



IVTZTo R, h r PreJentS - •"*■«« hydrocar by , 9 roup 

;^p..::»=.r,vr' 1 .,-",,:: rr 
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r::, 6 ™:r;>: res,aueofi " uc,eo!,i « - °< — 



(A) 



NH 2 




HN V" N v\ 
H 2 N^N^N 



(H) 




HN^V- CH 3 



rin b , r,presents ,h> res,,hB ° f j ""•«- 

hypoxanthlne and thymine. cytoslne. 

d.spom"n ,y ;f Ar J ePre$ent$ * ten " ne ,n Wh,Ch relative 
d po tlon of the group R,x and phosphate substltuents , s 

When, however. Ar represents a substituted aromatic nucleus 
each substltuent present Is generally such that h! 
M-yses readll, to a J^,^ ~ 
not Intolerably toxic. 
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*. to rour subst 1 tuents may be carru^ ~„ u 

«»» * ■»«,«„., ,„*,.„ ,„cL ; c°; he c :; c, r- 

f> U or Mlky , trl f, UO r M ,tM. d I f I uorome thy 1 monof ^ 

05 methyl, alkoxy e a r r s u „ "wieinyi. monofluoro- 

C-cl carblil 14 f,UOroa,k0 ^. carboalkoxy e.g. 

Ci-C 6 carboalkoxy, amino, and amldo. The alkvl ar .„ n D . 
generally branched and , s typically m ' " Rl ' $ 

Preferably resents a .oiplJCp ^ ™ ^ * 

Moieties R 2 and R 3 0 f especial interest Include- m < > 
'° and Particularly (,), (v)> (vt) an{J (Jx) (1 > -<*> 
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It "HI be appreciated that the moieties (I) -<v.i> ... ,„„„„ 

ln expounds which „y be r e pre!ente < by abb „ ( 

"<'>A2T. ni.d'c. (lll)aV(1>) ^ M ^ (v J"~' 
Compounds of the present Invention may be produced .„ 
05 accordance .„„ a further aspect thereof b y reaction .,,»,,„ 

phospnorodlhalHate of formula ,„ : , )XArW(0) , y ,„„ 

represents h„o,en. t n,or,ne> an, , compound of formula ». 0 H 

io e r" """"""" b,s * " Prot " t "' « -r b. 

. free amino 9r0 „p ,„ eytoslM . by icetyljtlon / 

o,7I I :°T" " ,he pre!en " of 1 base 

aclltrl,! 5 " C0 " dUCt " "~« « 

'5 may be produced In accordance „!,„ . , urtntr „ , „, 
resen, Invention by oration of . compound of for J, 
, r (0„o« H0P 3 , or ,f forBuIa (V): 

3-chioroperbenzolc add. 

The present Invention further includes within its scope 
intermediates of formula IV and formula V 

Compounds of the present Invention find application ,n the 
trea me t or prophylaxis of human retrovirus Infections and 
particularly Human Immunodeficiency Virus (HIV) Infection which 
9lves rise to Acquired Immune Deficiency Syndrome (AIDS) 

Accordingly, ,„ a further aspect the invention comprises a 
expound of formula I for use ,n therapy and ,n a yet' further 
set of the present Invention the use of a compound of formula 
for the manufacture of a medicament useful In the treatment or 
Prophylaxis of a human retrovirus Infection, particularly „, V , or 
of Acquired Immuno Deficiency Syndrome. 

refere h nce d0 tr/° rra r,i- "' » 

n t trMtment ° f P"P>W'«t1e regimens. in 

eneral however the dosage of the compound of formula I will be 
lower than the corresponding amount of AZT and usually lies 
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within the range about 50 to about 800 mg 

^'one. it Is preferable «■„ be adm1 n1 stered 

'mention, for „„,„, us ' of the Pr,s,„, 

- 0^ more PhJrMC ^ e e " 

«d. op tl o„ a „ y . any ot ,J„ '*> b " '«» tW 

«= ». .*«,,„„ th .' CMP0U 1 ;/ , :t ,c 

Carr, e r<s, „ U! , be pBirmace „, )ca| ° r botl >- 

"c < eleterl0U! t0 the reclp)tnt ' th ;;;;; s ° f «• 

PHa™: eut :::r n ; or j,: e ; t, °" thtrefore furth - . 

carrier th.r.of. Phan».c.utlc.l ly acceptable 

l "tr.„ TOUS , p M : 1 , ;; , t ' J ;;:: ,us,n ' sub ~<- <n«™ u ,c U ,ar .„„ 

f cr;::::r:r'; r ::; r : y d ? »* » — < 

ar. o f phi ; A r t ;: y °: the n,,hoi! »- 

Tin,.,,, , M ' I ' U " ,,0r "' y "*'-*■» 

< ~.r;:, 1 rrv ,on " ,h • ,,wid 

than. If M e.s S .r» ,„.„,„„ ° 0r " ,,h *•«» «•< 

•M-l.tr.ttaT J „ ""' en " 0n """"" "" «■ 

cap»»... «„." 1, 7"" tM " """" Un,ts « 

pr M eter B1 „;; ch ;: n. «»,::""'"• ,,ch conti """' • 

9r.nul.5- or , . . compouri; a, . po.d.r or 

fjr*. , .z; r.n.: i,u,ous , " u,d - 

syrup, an elixir, an emulsion or a draught. The 
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«|W. compound My also be presentes as , 6o]us e|ectujry ^ 

'th one or TOre sc „ !S0ry , n , redle „ ts c ' 

66 Pr, " r " » I. a .....b.. «chlne. h t 

ccpounp ,„ . ,r„. f , 0 .,„, form !UC , or ' 

rr,: r,r !„::;;• :;•»'? 
» ='.:.v..rr.:~..' 

concentrated. a,ueous solution of a su , ar for . °. , ' 
for example glycerol or sorbitol 

= -ch „ pref , rably lsotMlc >uh ^ biMd 

My Iri ; e "" p,e olntmen,s - cre,ns « *»• •"». 

oil.. Ts buffers ,7* """ 0ry "•"«•»«»> »"«.d fro* 

...ItT e " ? ' °" r '"' i,en,S ' b "" l « r! - ""'«• active 
>Sents. thickener,, lubricants. preservative , I 

antlorldants) and the like. P««rv.tl»es (Indudln, 

30 u^j ' «-••'.»■•*.«* the foncn, ExMp ,. : 

trmntlon of u-^i snin hn r' jjlim] m i 
< 3 '-"" 1 " ttumUHl V y l> nn n «.i., tf 

., » ■ ^-^if-ttiYlMi»nrninvnnhpnvl nhnsnhor~.,> Mffr|rt || t| 

a-(MtthVlthlO)nh,nvl nnn..n^. r h ln rl|(|1 | | ?o a jolution of 
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^hly distilled phosphory, chlor.de (45 ml 05 „n - 
1-fl.ethyl imidazole (0.15 ml) is adripri a, t . V 
n i ^ ded 4 - (meth ylthio)phenol (14 

0-1 »l> and the so.ution is heated under reflux for \ Q ° 

'0 » added , „,„,,„„ of !0d)um !> 0 c 

tie r. S ult1„, „,,p, n!lon „ , t , »• 005 -»" «d 

«*" — « «. prtcipitate 'I 3 : :;,r r 

" 1 trite l 5 cooled to 4'c »„,t . , n,tr »lon. The 

Pfr'odat, «,„.,, 0 05 In 1' " POrt '° n ° f ! <"" u " 

'5 stirred for ,8 ,1,7 f t. ** !U! f e "'°" 

.. o.o 25 l» v.:, r,: °; soi,um " r,oas, « «•» 

auueg. Mrrer stirring for a further m k *.l 
Pf.c p.me ,, reeled * f„ trltl0 , » ■ - 

etner which 1$ evaporated to dryness an* *k. 

on a tin-, i dryness and the residue 1s purified 

C.H. 9> y,e1d) - Anal - <C 7 H 8 0 3 S). 

«*" Educed p i T , Tt . : "T " fl,St,,Ud 

u-v y e t,t »e compound (bo Ifl5 # r i 

♦'•.thyl.u.pnonyUph.nyl pho,phorod1chlortd.t. <5a», 0 18 
"""°l>. '-.ethyl Imidazole (0.08ml 0 92mmol> J 
(3.1.) , re stlrr . d ,„ , . ' °- s2 "»» »"d dr, acetorlcrlle 

15 n.trooen Th 1! " r0 °" <«>d.r dr, 

K'tro,... The ,dd.„on of Aztdo thymld.n. < 80 m, „ J 
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° f acetonitrlle follows. The resulting 

stirred overnloht it m * resulting suspension l s then 

uvernignt at room temperature Thin i,„., 
(TIC) of the rearHnn m , ♦ W Chroma t°9raphy 

tne reaction mixture shows only ca 2sr of ^ 

-»"-. .pot in CKC.,:H.0H .,.:!) At thl, T ' 
05 equivalent of a ,«.,,. , , . ! sta « e "other 

z;r s :r ::;r; H ;rrr t ::i- 
<• «*.«**.<,- , ,„„. T ; e c ° hto ::; or ; • • 

~ «- - - c 

rrjrr: r/ h s ;,r au ; ,s — 

tvne 77-u. r. 0rt s1,1ca * e1 co, "™ n <80g 

type 7734). The column l s eluted with rhu <• 
15 (?• n tk eiuteo with chloroform : methanol 

<9.1>. The appropriate fractions are concentrated' to „ 
whUe solid (lis*.. 521). °ncentrated to give a 

NHR SPJ£tia: 

J ; 1 , - 36<2 "- s ' nh) ' ' »< 2 H. d . Ph , nyl) ,. 5S(2M , N . 6) 

2.44(4H.«.K-2l). I.7K6H.S. CH 3 > 3.21OH.S.S0 2 a. 3 > 

25 Wrtmiir 

Hll 751 <M.H>*. 773 <H.»a)'. 
Eiamnl. j> 

oissolv.d in Dry .thanol aril | COO | e( t „ ' 

3-cMorop.rbxyb.nzolc .c.d (.07a, o 6 a. " " 

(15ml) U AririsH a . 1n dry ethanol 

is added dropwise with stirring over 15 minutes. The 
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^suiting solution „ st ored overnight at 5 V Aft. ~ „ 
Period, Tic Cchloroform-.ethano, (9:1, sho ' 90I T 
to a slower-moving component. The solvent I, ^ 
reduced pressure and the residue s a D , Ud T ' 

05 silica gel. to a slllra no. , ' pre - absor bed onto 

y« . silica gel column nog tvm> <na<;. tu 

>s »„ h C Morofor™„, ano , " ' "* »""» 

'r.ct.ons are concentrate , ."• '""Witt. 

•«•».« « . ,M t . ,.„, (105mg . 70 r !ys,emK ,he »■*« '« 

P"-y' 61, 3- aztdoLl 5 C °""' 0, ' ent ' 4 -<"»"'>" = "'P'K>n», ) 

» . - :r r: ,i,,,r 

component. ester linkage and an unidentified 

«-*£ «n»;.::: s, r.:, of >ae < u,,e * - > 

Antl-HTV imiflj 

E«h co^ou.,, „ t . sted „ ,000 Too 7 -V Pane '' 
25 other.,,, st.t.d. AZT „ SJ' d ' mU » 

-tro, „ ,o. 0 . ,.o.o., ,n mc 

<•»«> -~, t , 

30 37-C M co» r \ h ,ft,r 5 "**•«« <* 

«. »j„ o7 zz: :::i'T: ,,et,< 

t.tr«oi,„ <„ ""' T " "y the addmon of the 

cne extent of HTT conversion Is 
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measured spectrophotometrical 1y . 

Antiviral activity Is apparent through the ability of 
compounds to protect the cells from virus induced cytopathic 
effect. The result is reported as the percentage of cells 
05 protected at a given drug concentration. 

The results of the assay are shown In the Table 

TABLE 

X Protection 

Concentration 

10 of BTG 1704: 100 ,0 1.0 0.1 0.01 O.OOIpM MTC 

Antiviral Activity: 13* 79* 911 91X 211 9 X 100 M M 

t . 

It can be seen from the table 1 that concentrations of BTG 
1704 between 0.1 and 10 M M offers significant protection of MT4 
cells from NZV-l cytopathic effect.. The toxic concentration of 
the drug Is estimated to be about lOOpM. This is not however a 
quantitative test for cytotoxicity. 
Exa mple 3 

.4-<Hethyl5iHnhonvl)nhenvl ht< (?> y .dm»hvH™.y r -fflrtr-y 
cvt1d1n-S'-vi>ph mfft , fltf 

20 ^ -acetyl-? 1 V-divehvnro-?- r-d^vrv* ini Pf . 2 \3'-dide- 
hydro-2'.3'-d1deoxycyt1d1ne (36.2 mmol) Is suspended Into dry 
methanol (10000ml) and heated to reflux. Dry acetic anhydride 
(10 ml, 106 mmol) Is added 4 times at every hour (total amount 40 
ml, 0.42 mol). The reaction mixture Is finally stirred for 6 hr. 

25 at refluxed temperature and then left overnight at room 
temperature. The precipitated crystal is filtered out and washed 
with ethanol. (731 yield). 

MHethylthlptnhp nyl b±S <N 4 -aeetvl.?' v.^ 1 f1f t , YdrQ . v v _ 
d1deoxvcvtiriin-S'-vnnh^ rhilTf 

30 4-(niethylth1o)phenyl phosphorodlchlorldate. dry' 1-methyl- 

Imldazole and dry acetonltrlle are stirred vigorously for 5 mln. 
and then added to a solution of N«-acetyl-2' ,3*-dldehydro'2' - 
3'-d1deoxycyt1dlne In acetonltrlle. After stirring for several 
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the m„tur e „ „ trlctM „ |th chlorofor P o ?' »< 

-tracts are „ shed „ lth ^ lhen 

^ "»«'«• Poratad uMer . / 

' ,he re!,iue ,s WW. Pre-adsorbed. onto sHIca „ to 
'"ort . He. ,„ C01UM . The co|u „„ , s 

r* '* fU " h " ^'«- «'". » cdromatotroo < 2 m ' 
The product Is then Isolated. P'«e>. 

<-<Hethy1thtn>nh P nv1 h1« <%■ v.^ ,, f ^ p . r 

dideoxy- rv ti f nn.. ; .. u n rh ^ p ^ rr — 

4.(Methy,th1o)pheny, bl s<N4-acety,- 2 • .3'-d,dehydro-2' 3'- 
d«deoxycyt1dln-5'-yl)phosphate is stirred with * 
carbonate/.ethanol solution for 20 \ t r "\ 

Aft^r fhw r room temperature. 

: - r-TJi tzz -~ 

Mmthv)iiHnhnKvi>nii«iivi hi«»- y .^.^ „ r 
< " > *»'ftlillM'.M'ilmitiitr 1 

a-<H,,h,l,„„, ph ,„ y) d^^S^d.^,,.,..^, 

* -s -ynphosph.,, „ olssol>(d ,„ , ry ™« 

OC. » ..,„ of 3-ch,orop.ro.,o,„ M1 c «,„ , s added drop., 
. th tt.rr „, ov.r ,o m: and th. m) „ urf „ 8tor , d f „ „ P M 

5 tlrt,n » "" t,r,il *<> « «»Jor comport togdthdr with a .< nor 
W. -Th. ,0W. nt „ ramov.d „ evipor ' it , 2 " r( 

"TUn V'*" " - » ' " ^-totrol 

in a small »ol„iw 0 f chloroform, ,„d «,,„ , )ut , d ... 

30 err step u rep - ied - - ~ 

» «» «> « st,rr.d for 5 ^ T 
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"■w^.j.,,^,, (100 ot - 

eaction „„»„,, )s !tlrrea 

temperature. T.l.c show! r» m 0 
materiel to , conversion of Jt>r „„, 

material to a «lo»r.«w|„, component. , rmt „, r 
Phosphorylatln, a,enf < 96 „. ,., m| „„ „ " ' °" 0 

r • ire ,s , r d and * c,,m 

hours. After th.s period, t.l.c shows still ca 501 
T ,n '" """" ""«•»•■ '»>« residue ,, 

.r;:rr ° nto !,,,ca <° • «"•« - 

1, cte, a 7 ethan °' <,0: "- Th « r " U,r " fr «"°" 
," "W"" to dryness, end then dissolved In a 

J"" ° f Ch ' 0rofo ™ ' M trlt or .w with addition of he „ ,o 
'"• th « Product (23 let y i e | d) ' " ne t0 

MJl^l 5<d 6 0HSO, 3.19,3 H. s. S 0 2 C» 3 ,. 4.24 '„ „. ,. „ 

"a"? , 6 -" " 2 " »-'''• ' « < ■ 

7.22-7.77 <4 H. dd. pneny,,. 8 . 0 , „ „. d . 2> , |( „ ^ 

20 fAB h»<. ^nfrtriim- mn m in . hj» 

Cxamnl. *i 

25 — I ^** ,, " l *"W'>-*«*' Pnosphorod.chlorldate (87 „. „ 3 
25 «„. dry ,^„. ltool , ,„.„ „„ >nd 

3'. L"d itrred for 5 m,n - - "»» '0 

s stirred 7. " <K ° ° S Th « ft™ 

trooen tT °" r! " ,e " P,r,,Ur « » 0' ' 

30 „ T „ ' n C ° nV,rS,0n ° f —".1 

0 a slower-*,,!,, ,con,pon,nt. A further portion of 
Phospnory„„„, ,„„,. ,„ , J 

;: ethyn ; ,da rl e, „ added and t Con «\£ ? " 

tlrred for 24 hours. The reectlon „.„„ r , Is „ >p<)rated ,„ 
ryness under reduced pressure. 7he residue Is , P p,„ 
35 pre-ahsoroed onto ,,„«. ,„, „ . ^ 
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chromatography and eluted with dichloromethaneimethanol <2o" 3 > 
NMR SPeCtr " m : 5(d 6 0HSO) 2.08 (4 H, m, 2x H-2'). 2.80 (4 H m " 2x 
H-3"), 3.92 (4 H. m, 2x H-5'), 4.26 (2 H. s. 2x H-4'), 6.24 (2 H 

-. 2. h-d. 7 . 26 (4 „, s> 2x NH2) 7 31 _ 7 84 u m> • 

8-13 (2 H. s. 2x H-2), 8.27 (2 H, s. 2x H-8). 
FA P M&'j'i <inf>ctrtim: m / 2 687 [M ♦ H]* 
^xamplP g 

4-Mgthv1^ f l R ^ v Mphenv1 hi « j / 2 ' .1 ' -H < rffthy^ 
thvm<d5 n -V-vnp^^p hj1tr 

4-(Methy1sulphony1 phosphodlchlorldate (58 mg. 0.2 mmol) dry 
U-thyn.id.zol. (85 M l. ,.o mmol) and dry acetonltrlle (5 ml) 
are stirred vigorously for 5 mln. and then added to a solution of 

2 .3-d1dehydro-2',3'-d1deoxythym,d1ne (70 mg, 0.3 mmol) ,n dry 
.« onltrlle (5 .„. Afttr st1rring f „ „ hours J 

15 meraure under a stream of nitrogen. t.l.c. 
< hloroform:methanol.l0:l) shows tt . 601 conversion to a 
s ---moving component. A further portion of "phosphorylatlng 
Sent (22 mg. 0.1 «o, and 0.4 ml. 0.4 mmo, 1-methy, Imidazole) 

LV-h - ' after st,rMng for 26 hrs - a further port1on of 

1 « 7 ! 9 a9m " <n °-° 5 mm ° 1 a " d «■« 0-4 mmo, 

Umethylimldazole) Is added. The reaction mixture Is stirred at 
37 C for 18 hours, but t.l.c. shows the conversion of 60X Is not 
proved at all. After addition of phosphate buffer (20 ml, p H 
6.0), the mixture Is extracted with chloroform. The organic 
layer Is dried (magnesium sulphate), then evaporated to dryness 
under reduced pressure. The residue Is purified by silica gel 
column chromatography with etherrmethanol (5:1) as eluent to give 
the product (35 mg, 34% yield). 

NHR Snfrtrtlfn : o(d 6 DMS0) 1.65 (6 H, d. 2x CH 3 ). 3.25 (3 H s 
S0 2 CH 3 ). 4.35 (4 H. m. 2x H-5'). 4.95 (2 H. s. 2x H-4'). 6.05 
<2H. m. 2x H-3'), 6.40 (2 H, m, 2x H-2'), 6.85 (2 H, s. 2x H-l ' ) 
7.25-7.40 (4 H. dd, phenyl). 7.90 (2 H. m. 2x H-6), 11.35 (2 H* 
d, 2x NH>. 
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FAB Mjis Sfla&jmffl: 
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Founcj : 

C 27 H 29°12 N 4 PS requires 
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m/2 665 [M + HJ* 
C 48.9 ; H. 4.6 ; N. 8.5 
C 48.8 ; H, 4.4 ; N. 8.4%. 
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CLAIMS 

of focla ! or a ph a rMcmlCiny acceptjble . siit 



I 



RlXArOP(OR 2 )(OR 3 ), 



in which for™,, R , „,„„„„ a „ i])phtt|c 

Ar represents . !u6!t1tu , M or msutsmuted • • 

°5 represents -SOj- or -CO- and nucleus. 

»2 •»« »j which may be Identical or different r.nr.. . 

- •' — ■ <•>• «>. .... ,.:','»;::!;;: 



xy o* o* 

W W °(c) 




(d) 



.(e) 




WO 90/12023 
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, tdJ . (C) , (H) or (T) : 



formula 




05 



10 



oase which Is of formula (A). (G) , (C) or (H) 
2. A compound according to Claim 1, ,„ which Ar represents a 
substituted or unsubst.tuted benzene ring * 

LI?" 0 ""' aCC ° rd,n9 t0 C,4,m 2 - ,n wMch th « 9roup R.x and 
Phosphate substltuents have a mutually m disposition. ' 

«• A compound according to Claim 1, in which Ar r»r.«..,»« 
ld,„H,>, ' ° r IWr ' «»'t«te.l.tS .Men „» p, 

»lko»y. fluoroalkoiy. c.rboalko.y. MlM> 0 r »,*>. ' ' 

6- A compound according to Clilm 1 in „hi,i. v 

sulphonyl jroup. ,Ch X » 
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7. A compound according ,o an, p re „d,„, Claim. „ » Mc „ . and 

^Independent,, repre!ent Metle% of for „ u]j (j) ^ ( £ * 

t. A compound according to Cl.1i. 7. In „„,ch R. and R, 

In .pendent., repretent ,P, moiety of rormola <f, at ne'relnoerorg 3 



defined 

9. A compound according to Claim 7. in which R 2 and R 
independently have any of the formulae (1) to (x): 



3 
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10. A compound according to Claim 9 in which" o 
^-< m eth ylsulphonyl)pheny1 bis(3 ,. a2ido thym)d1n _ 5 ,_ y]) 

•2. 4-(Hethylsulphonyl)p h enyl bis <2' .3'-dldehydro-2 • 3 - „,„ 
cytidln-S'-yDphosphate. °enyaro-2 .3 -dideoxy 

13. 4-(Methylsu1phony|) P henyl b1s<2',3'-d,dehydro-2- 3 . d , rfert 
adenos1n-5'-yl) P hosphate. ' -dldeoxy- 



L A / r0 " SS Pr ° dUCt,0n ° f 4 co ^ of formula I which 

.prises reacting a phosphorodihal idate of formula I ' 
15 "I: R,XAr0P(O)Y : 
In which formula: 



25 



30 



*1 represents an aliphatic hydrocarbyl group 
X represents -S0 2 - 0 r -CO- and 
Y represents halogen 
20 with a compound of formula R,oh p k-« 

-fined, or w,th . d.r.m,, '\ " *»™«»b.f« 

»«. of «, I, protect,,. ' ' r ° UP ,ht nucU ° sl " 

17 A process eccord.n, to ci.l. ,6. ,. „ hlcn n , ^ 
» «2 is cytosln, protected by ic.tyl.tton. 
18- A process »ccordln 9 to dale. IS or 17 l„ » h ,ch 

'« conducted .„ the p „ of , b ,„. the r »«<°" 

19. A process according to Claim .« t~ • . 
l-methyllmtdazole. ' Wh,Ch the ba$ « ,$ 

20 A process for the production of a compound of formula I ,„ 
which a compound of formula IV R,SArOP<0><riR wad * 

v ..soArcco^o,,. j f o~: " 

" <•«- «re subjected to ,»,d.t l0 n' 2 h 
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22. An Intermediate of formula IV as hereinbefore defined. 

23. An Intermediate of formula V as hereinbefore defined. 

24. A compound of formula I as hereinbefore defined for use In 
therapy. 

25. The use of a compound of formula I as hereinbefore defined 
for the manufacture of a medicament useful In the treatment or 
prophylaxis of a human retrovirus Infection. 

26. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises administering to an 
individual infected with the virus a compound of formula I In an 
amount effective to Inhibit or prevent viral replication. 

27. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises treating blood Infected with 
the virus with a compound of formula I In an amount effective to 

15 Inhibit or prevent viral replication. 

28. A method according to Claim 26 or 27 In which the vl'rus Is 
Human Immunodeficiency Virus (HIV). 

29. A formulation for the treatment or prophylaxis of a human 
retrovirus Infection which comprises a compound of formula I 

20 together with a pharmaceutical ly acceptable carrier therefor. 

30. A formulation according to Claim 29, in dosage form. 
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